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A. CLASSinCATION OF,SUBJECT MATTER 

IPC 7 G06N3/063 




Accordina to International Patent aassiflcation (iPC) or to both national dassilication and IPC 




B. HELD3 SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 G06N 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name ot data base and, where practical, search terms used) 

EPO-Internal , WPI Data. PAJ, IBM-TDB, INSPEC, COMPENDEX 



C. DOCUMEMTS CONSIDERED TO BE RELEVAm 



Category * Citation of document, with indication, wfwre appropriate, ot the relevant passages 



Relevant to claim No. 



EP 0 557 997 A (HITACHI LTD) 
1 September 1993 (1993-09-01) 

column 5, line 13 -column 16, line 38; 
figures 1-22 

EP 0 718 757 A (MOTOROLA INC) 
26 June 1996 (1996-06-26) 
abstract 

column 1, line 49 -column 2, line 18 

_/— 



1.2.5,7, 

10-14, 

17,19 

3,4,6,8, 

18,20,21 

3.4,6 



m 



Further documents are listed in the continuation of box C. 



El 



Patent family members are listed In annex. 



Special categories of cited documents : 

"A" document defining the general slate of the art which is not 

considered to be of particular relevance 
"E' eariler document but published on or after the international 

filing date 

■L" document which may throw doubts on priority dalm(s) or 
wNch is cited to establish the pubiicatton date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

'P' document pul^ished prior to the international filing date but 



1" later document published after tiie tntemational fillrtg date 
or priority date and not in conflict witti tf>e application but 
cited to understand the principle or theory urKlerlytng the 
Invention 

"X" document of particular relevance; ttie claimed invention 
cannot be constdared rKvel or cannot be considered to 
Involve an inventive step when the document is talcen alone 

•Y" document of particular relevarwe; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such comblnatfon being obvious to a person skiQed 
in the art. 

"&* document member of the same patent family 



Date of the actual completion of the international search 
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Date of mailing of the international search report 
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Name and mall wig address of the ISA 

European Patent Office. P.B. S818 Patontlaan 2 
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Fax: (+31-70) 340-3016 
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Citation of ckMHjment with indication.where apprqoriate. of tho relevant passages 


Relevant to claim No. 



BOTROS N M ET AL: "HARDWARE 
IMPLEMENTATION OF AN ARTIFICIAL NEURAL 
NETWORK USING FIELDPROGRAMMABLE GATE 
ARRAYS (FPGA'S)" 
IEEE TRANSACTIONS ON INDUSTRIAL 
ELECTRONICS, US, IEEE INC. NEW YORK, 
voK 41, no. 6, 

1 December 1994 (1994-12-01), pages 
665-667, XP000506435 
ISSN: 0278-0046 
abstract 

EP 0 694 852 A (PAILLET GUY ;IBM (US)) 
31 January 1996 (1996-01-31) 
page 6, line 50 - line 59 
page 11, line 20 - line 43 

YASUNAGA M ET AL: "A SELF-LEARNING 
DIGITAL NEURAL NETWORK USING WAFER-SCALE 
LSI" 

IEEE JOURNAL OF SOLID-STATE 
CIRCUITS, US, IEEE INC. NEW YORK, 
vol. 28, no. 2, 

1 February 1993 (1993-02-01), pages 
106-113, XP000338332 
ISSN: 0018-9200 

page 108, left-hand column, line 23 -page 
113, left-hand column, line 28; figures 
3-10 
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1,20 
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13-09-1996 
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KR 
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NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECUVRATION 

(PCT Rule 44.1) 



Qaxe ct niaiiing 



30/06/2000 



Applicant's oragenrs fiid reference 
P22866A/VSL/CLF/PPP 



FOR FURTHER ACTION 



Sae paragraphs i ano 4 Deiow 



internatiorial appiicaqon No. 

PCT/ SB 00/00277 



inramailonaj tiling caMa 
(Oay/month/y^) q 1/02/2000 



Applicant 

AXEON LIMITED et al 



1 . [2 Tne appticani i3 neraOy noiitlftd mat me intem^tional Searcn Rapon f\9» t>een e5taD|i8n©<J «rwl is iransmined nerewim. 

FiMng cf amenOm«nt^ and otetomem uiKier Aftl<;te 19; 

Tn© apphcam la enofleci, if ne so wisne&, to ameoa me claims of The imerr«itionai AppjicaiiQr^ (see Ruie 46): 

When? The time llmii tor tiling such amenamems is normally 2 monttra from the dare of transmittal of th© 
imerrwtionai Search Report; however, for more aetaile, aee me notes on the accompan/mg sheet. 

Where? Direciiyiomo intem^tional eureag of WJPO 
34. chemTH 4es CotomPeti^ 
t2l 1 Geneva Swffzerlana 
Fascimilo No-; (41-22) 740-14-35 

Fof mor© de|iilie<t In^irucTlono. &©© tne noies on me accompanying sheet. 

2. I — I The appircani is hereby notifioa that no iniemaiionaj Searcn Report wji) tie ©siaDiished an<J that tne qeciaraiion undar 
1—1 Aniae 1 7(2)(a) to that ©ifeci is Transmmed herewftn^ 

3 Q With regard to the protect againsi payment oi (an) aaqjtionai f©e(a) under Rwie 40 2, th© applicant is noiitieo mat: 

□ tne protest togeTher wrth the decision thereon haa Deen transmffted to tne international BureaM togemer *(tn the 
appMcant's request to forward mo texts of Doch th© protest and me deosion mereon to me designated Offices, 

( ] no decision nas peen made yet on the protest, the applicant will he notified as soon as a decision »s made 

4. Further actlc^s): The applicanii is reminded of the following: 

Shortly after 18 monms from me priohty date, the international application will De puplisned hy me imernaiionai Bureau. 
)f the applicant wishes xo avoid or postpone pupiication. a nonce of wimdrawai of the imemationai application, or of me 
pnofity ciaim, must reach me international Bureau as provioeo in Rules 90Z/<s.1 and ^t>is,S. r©apecnv©^, Detore tne 
compietton of irv© lecnnicat preparations for international puplicanon. 

Wimif^ 19 months from tne pnonty date, a demand for (niernationai preliminary eicamtnation must p© filed rf the appl*cant 
wishes to postpone me entry into me national phase until 30 monms from me priomy case (m some cmices even laier). 

within 20 months from me pnoriiy date, the apphcaor must perform me prescnped acta for entry ihto the national phase 
Oefore all designated Offices whtch have not t>een elected m m© demand or in a later election wimm l9 monms trom the 
pnoriry date o; couKJ not pe etecteq pecause mey are not Oouhd Dy Chapter II. 



Name and mailing address of tne iniemanonal Searching Awtnonty 
European Patent Office, P.B 5818 Paiemiaan 2 
MM NU-22S0 hV RijSwyK 

Qjj/J Tel. (t31-70) ^40-2040, Tx. 31 6Sl ©po nl. 
Pax: (t31 -70) 340-3016 



Autnonzed officer 

Lucia Van Pinxteren 



Form PCT/iSa/220 (July 19Q8) 
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NOTES TO FORM PCT/lSA/220 



Theae Notea are irrtended lo giva mo Paaic in«aiCtion» cpnwmme mo filing of amanrtmonta unO^ wM9 1 9 The 

i^ihJt T^«yTS!i^^ too»oenihewNl«i ana mooo WMT^mwiit, me laiior ar« applicaD^ For more 

(Retailed miormation, ••e a>»o m« PCT AppltPam^ GmK*p. « pMbiiPation of WIPO. 

in these Notoa, ^Article-. 'Hu\q\ and 'Sactton" rater to wioproviwon* ot ma PCT. mo PCT RaQulntion. and mo PCT 
Admmiatrat»va ln»Trurtion» raapocovoiy 



INSTRUCTIONS CONCERNINQ AMENDMENTS UNDER ARTICLE 19 

*K*«wn ha« afler having rocofved mo iritomalional aawch ropoit. ono ofspoituniry to amaod mo ciaima of mo 
ifttamatSnd application R ahoUd no*ovor ba omphaaiwd m«» •mco m p«rt» of iho imomational *W<K!al^ («a»m«, 

for ma p«roo»e» or pro^wonal protection or rwa anomor roaaon for amandmo «Ho c»a,m» c>oto*» irtemationai ptoui»caiiort 
Fwineariofe, (t sihould bo amphaaoiKl thai proviaiona» protoaion a avaiiaMo »n aomo St«oo only. 

Wrwt parw of the intematlofial appllcMk>n may bo amondod? 

urtdof ATTicfe 1 9, only mo cia>m» may po amondad 

Oyring tno ifitomai*onol pn«»o, mo c<«»fna may also to amondod (or turttm amondocQ wndjr A^^?^**^ 
me imemaiional Proitminary examining Amhoriiy. Tbo ooacnpijon and drawmga may only tm amended under 
Amcle 34 before mo mtorr>at«onai ^camtrRMQ Autnofity^ 

upon entry into the national phn^. b(i pwta of mo trtomational application may bo amonded andor Art»c<e 28 
or. wnera app<icat»e, Article 41 



Wtlen7 



Wiimn 2 monma irom tr» daio of tranammol of mo mtomanonai » wen repoft or l6i^^ 
date. whmheMor bmo Umft oxpw later. « afwuld be noted, no-trowar, thai mo ^^"^l^^^^^^^^"^ 
aa hiving been roceivod on timo .f moy wo received by tr»o |mom«lKinal BMroau after the •fP""f 
m>p4i6ablo lime hmit bai befora tho completion ot me tochnioal pr»paral»on» tor if<ofn«ionai f>4ta<icatvon 

/I3. .lA %\ 



Wlwro not tP fUo the Mocidiv>oflita? 



T>io amervtmofita may onfy t»o tiled wim ir*o lmam«iona* Btiroau and rt« with tho receiving Office or the 
jmomaiKmai Seartthmg Authomy (f^wle 46.2), 

Whore a damand for international prelimmofy examination haa beonAs filed, aee beio*. 



Haw? Eim«r by caninrflihg one or mora entko olainia. Py adding one of more new claima or by wnenoing me of 

one or more of the dajma aa filed. 

A replacement ahoet mi«t be auunitted for each aheof of the daima which, on nocouni of an amon<*n»nt or 
ainendmama, d4fl«ni from the sheef ongmatly filod 

AiJ the ctaima appeanng on a repiaoamoni ahoet mwat bo number^ in Arabic nwmorala. Where a claim m 
cancelled, no SnMrnbenng of tho omer claimo mq*«red. In an caeoa whore daima are ranumborod, they myat 
be renumbered conaecMtivoly (Admin i»ira«ive matrMCtK>na. 3octtoh a05{b)} 

-nw amondmoma rnual tm modo in tno ianduego m which ttiolntofiioMonal appfic^lon la to be puMlahod. 



What documonta muat/may occompony tho amondmoflta? 
UKtcr (SecHon 209(i»)): 
The am»ndmenta mwat do oubmittod wrth a loner 



The 

oontuaod 



tetter wiH not be pubfcahod **th tho intomauong* application and m- amended c^aima u »r><^M ^ 
uaed wim the 'Statement vndor Ait^ 190)' (see bekJ«, under -Statement under Amcie lOdH- 



Iho lector m«at be In Erall»h or Fronch, at mo choice of tho applloant. However, If K« ''"fw^llf.jJi^J 
Iniematlonal w«<?««*on EngHah, tho totter must be In tngH^i; it tho language of tho miomational application 
la Froncn, tho lotter muat be m FronGh. 
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NOTES TO FORM PCT/l$A/220 (continued) 



Jhm imvtT mu9t fntStca^ me itifferences Mw^an m* cj^rms so frfeo ana mo cta«ms a» 4nr)«nd«<4 ir mwst, tn 
pomcuiar, indicatd, m conn#ctiofi wim oach qjaim appevmg in thu mTem^tionai afipiicataon t't »a9 Mnderetooct 

CO th« ctdim is MncfianaaO* 

(n) tuo etaim ta canom\Hi%r, 

(hi) Tn# cMum IB nM; 

(iv) me ctaiin reptdoe^ Qn« cir more daimv w fiM; 



Tb* Toflo^vmg vKWpplos lliu«lFM» th* manoor in whlcti «m«n<tmarn« must b« ezfiliilit«t In m» 

1 [Whoro ori0tnatly ^•f* wwa 48 daims v>a after ftm^odmiync Qt somQ cla'ima tner« am S 1 ] - 
'Ctwrn* 1 li» 29, , 33. 34. 35, 37 to 4d r»pi«c«<| |»/ amended claim* twaring iha samo numfiiar»; 
ctaima 30, 33 and 36 uncnan^ed, naw ciaima 49 to 51 a^^&o^ 

2 [Whara ongifiafiy mora wara i S oiaima and aftar amandmafU Pf all olaima thare ara i y ]: 
*Ciofm» 1 |o 15 r«p|«K3^ by rnnvnova ctoima 1 to 1 1 * 

3. [Whara ongmally maca T0tW9 ^ 4 cfaima and ma amandmenta conaiai in canoa^^n^ aoma daima and in adding 
nowciaima]: 

'Cfaima 1 m S arid f 4 unchanged, elajma 7 ?o 13 c^msalled: nM cfaima i5, }6 and 17 addad.' or 
'Qaima 7 ip y3 cancaiiad; naw claims 1 16 and l7 addad; afl omar Plaima undiangad.' 

4. {Whara vanotia Kinds of amandmenta am mada|- 

'Ciaiina viO uno^an9ad: cimma 11 to 1 3, 1 9 and 19 fswicaifod. ciaima 1 4^ 1 5 and 1 6 raplacad amandad 
ctaim 1 4, claim i7 autjdvidad mto am^ndad daima 1 5, 1 and 17; naw daima 20 and 2i addad * 



"Staiamont undar arvfota ivtl)' (Rufa 46^) 

Ihm amandmanfa may Da accompanied Dy a •latamam axpfaming ma amandmanta and indicating any impact 
mat aych amandmanta mfgnt fiava on tha daaonpn'on and mo dr^'ngt (wnicn isanncx ba amandad undar 
Aftioia ^^{^)) 

TTio ffiatamant imiil ba puUtahad with dia imemational apphcioion and the amendad oiiuma- 
It mual bo In tha Min9M«S« In ^hlcH the intamailonal apppHcatlen la tp ba puMlahad, 
It mMai tviaf, not axoaadmg 500 worda ff in Englian or if tranaJotad inta Englisn. 

rt anoold noi tm oonfuaad arim and doo» not rapfaca ma lawar mdioaling tho c«fferanc«a becwaan tn« cf^rtna 
aa Mad and aa amendad It muat tw filad on a aaparata ahaai ana mu«t ba fOent<fiad aa such by a naadmg, 
prarafot^ly t>y using ma worcto ^Statamant undar Articia 19(1) ' 

It m*y not cOfica»n any dfsparagmg cofmwnm on tno mtafnationai saaron report or ma ra»aw«m?a of citatAna 
cont«nod in that report Raf*rane« to crtationa, ra|av«ni to a given ctaim, contamad in ma fntamattonai saarcn 
rapon nriay ba made onty m connaocfO<i wim an amandnvam oi m«t claim 



Conaa(ftiar»oo a damwKl tor iRtemaflaiml prallmlnary examinallon haa alraady baa n Hied 

If, at ma trma of fiimg any amenomenta under Anio^ i9, a demand for international pretrminary aicominatfon 
nw» already bean aubm'rtiad, the applicant mu»t praterabiy. at tna aama tnna of fitmg the amendment* with ma 
international 8ur«au, a|ao file a eopy of such omendmenta with me International Freltminary E^aminfng 
Authomy (sea Rute 62 2(a), firat aantvncse). 



Conaaquanca wnh fogard lo irwialation of the httm^Uan^ appllciKlon for aniry Into vhe national pfiaao 

yh» app^pcant's anention la draarn to the fact mai. where upon ontry mio the notional p^aaa. a trurwlation of the | 

dmtm as amandeo undar Amc}# } 9 may hove to be furmahad lo ma deaiQn^radMiectad Orticaa, instead of, or \ 
in addition to, tna translation of the cfaima aa filed 

For tMrm«r oacaito on the reqwirarnefita of eech deafgoaiad^fected Offfce, aee votum* 0 of me PCX Appficont's ; 

GMiOe < 



I 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 ana Rules 43 and 44) 



Appiicanfa or agenf s file refsrencfi 

P22866A/VSL/CLF/PPP 



FOR FURTHER Notification of Transmmal or imemational Searcti B&pon 
. I' ' ' (pomn FCr/lSA/22Q) as weu as, where appfccapo. aem 5 oefow. 

ACTION 



(Eaitiefit) Pnomy Oaxe (<say/mantn/yQQf) 

01/02/1999 



(ntarnaiionaf application No. 
PCT/SB 00/ 00277 



inwrnawonal filing date (d&y/montti/^arf 

01/02/2000 



Applicant 

AXeON LIMITED et al 



TNs international Searcn Reporr nae been preparea Dy this tmernaifonal Saarching Aumorfty aoo m transmmad io tne applicant 
acoordfng io Anicto i& A copy ts p^ng iranamfcced to it\e tmdmatfonat BMrasLf. 



Thie miefnationai Search R«pon consists ol a total of . 



. sneets. 



[T] II is aifio accon^med Py a copy ot eacn prior art aocMmenr ciiea in this report. 



1 . ^als of The report 

a, Wnn regara to ine lan^iMQ*, the internationat ^arcn was earned out on the Dasi^ of me tniemationai application m ihd 
lan^uago tn wnich it »vas filed, urifesa oinerw;sa Incficaiod wnder tr?is item, 

j I ma iraemaxionai search was carriaQ out on ttia t>a&is of a tranaiation of ma imornaiionai sppiication furnisneq to tni3 
' — AirthofTty (Rule 23-1 (D))- 

0. Wtm regard to any nucleotldo ^n^Vor »mlno aclct aequonca discioaed »n m© international application, jn& imernaitonaj sda^cn 
was earned out on the Pasia g4 the sequence hstmg : 
[ I coniainea m the imernational application m written form. 

filed togemer wim the mtematiorva) appiicaiion m computer reaoapfe form. 
I 1 furnished aupsaqwemfy to this Autnonty in wr^en form- 
[ I funnshed 3i*>seqijently to mie Authority in computer leadPle form- 

j 1 m© aTafemare mat mo Supsoquently fumished wnnen seqwence dsting does not go tidyond the disdosuf a .o me 
international application aa filed has t^een fumianea, 

n tne statemefTt mat me infoitnaiion recorded m computer readapte form is identical to me wntien sequence iisirng has oeen 
furnished 



a. Q CertQln claims *ert found unaearotioMe (See Box I). 
3 Q Unity of Invention la t||<»iqna (^^ M). 

4- Wfth regard to tne tnle, 

[Xj me text 13 approved as suprnitted Py the applicant* 

Q tne text naa been estapfisned Py this Aumonty to read as follows; 



5. With regard to the a&stract, 

[T] the text is approved as supmined by the applicant. 

□ the text has t>een estaolisneo, accord*ng to Rule 33.a(P), py this Authonty as it appears in Sox tit. The applicant may, 
wimin one monm from me date of maitinfl of mis (nternaiionai search report, supmrt comments to mis Auinorf ry. 

e. The figure of me drawings to pe pupitshed wim me absiraa is Ftgure No. 11 . 

pr] as Suggested py me applicant. \Z] None of me Itgures. 
f71 because me applicant failed to suggest a figure. 
[ I Ddcause mis figure better characterizes me mveniron 
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niemwpnal Appilcailon No 

PCT/6B 00/00277 



A, CLASSIRCATION OF SUai^CT MATTER 

IPC 7 GC6N3/G63 



Accorqjng to mtetnaoonaj pax&ni aassiticanon (\PC) orio txmy national ctaasifjcaqon aofl tPC 



&. nEt4>d SEARCHED 



Minimum documenmiioa seaicrvea (otasstficaaon «ysiem (otiowed Dy ciasaflcatoo symtxats) 

IPC 7 G06N 



DocurnooTanon soarcjioo omer ihan iniiilrt>um docum^nnmon lo m exiero max auch documene are »ncMi©d m tte fieias searcned 



Elecironjc daia b&s© t;oasurt«l Ounng me miemanooal 6e»ren (oanro of o^u t»se and, ¥-her© pracocal. Stfan:n tomi^ used) 

EPO-Internal , WPI Data, PAJ, IBM-TDB, INSPEC, CQMPENDEX 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/G BOO/00277 



1. B^sis of the report 

1 . Wttn regard to the elements of me international application {Replacement sneers whicn n^ve been furnisnea to 
the recemnQ Office in response to an invitation uncferAnicie 14 are referrea to in tnts report as "originaily fifaa" 
and are riot annexed to tnis report since tney do not contain amendments (Rules 70. i6 and 70. 1 7))-, 
Description, pages: 

1 -1 86 as originaHy filed 

Claims, No.: 

1-23 as originally filed 

Drawings, sheets: 

VI 6-1 6/1 6 as originally filed 

2. Witn regard to the language, a|i the elements marKed above were avaiiaDle or furnished to mis Authoniy in the 
language in which the international application was filed, unless otherwise indicated under mis item. 

These elements were avaiia&le or furnished to mis Aumority in the following language: , which is: 

□ the language of a translation furnished for me purposes of the international search (under Rule 23.1 (b)}. 

□ the language of publication of the international application (under Rule 48.3(d)). 

□ the language of a translation furnished for me purposes of international preliminafy examination (under Rule 
55.2 and/or 56.3). 

C^* J, 3, Witn regard to any nucleotide and/or amino acid sequence disclosed in the iniemaiional application, the 
international preliminary examination w^s CB;rne<^ out on the oasis of the sequence listing: 

□ contained m me imeniational application in wntten form. 

□ filed togemer wim me international application in computer readaoie form. 

□ furnished suDsequently to this Aumority in written form. 

□ furnished subsequently to mis Authority in computer readahle form. 

□ The statement that the suDsequently furnished wrinen sequence listing does not go oeyond ma disclosure in 
the international application as filed has peen furnished. 

□ The statement mat me information recorded »n computer readaDie form is identical to me written sequence 
listing has been tumished. 

4. The amendments ha^e resulted in me cancellation of: 

□ me description, pages; 

□ me claims, Nos,: 
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□ the drawings, sheets: 

5, □ This report has Deen establishaq as it (some of) the amendments had not oeen made, since they have oeen 
considered to go beyond The disclosure as filed {Rule 70.2(c)}: 

(Any rep(ac0mmt sheet contwntng such amendments must be refenea to under item 7 and annexed to tnis 
report,) 



6. Additional oDservations, it necessary: 



V. Reasoned statement under Article 3S(2) with regard to noveity, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1, Statement 

Novelty (N) Yes: Claims 7-19 

No; Claims 1-6,20-23 

Inventive step (IS) Yes: Claims 

No: Claims 7-1 9 

inaustfial applicability (lA) Yes: Claims l -23 

Np: Claims 



2. Citations ana explanations 
see separate sheet 



VU. Certain defects In the international application 

,^ The following defects in the foirn or contents of the international application have been noted: 
v see separate sheet 
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Re Item V 

Reasoned statement under Art 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference Is macie to the following documents: 

D1 : UGHTOWLER ET AU 'A MODULAR APPROACH TO IMPLEMENTATION 
OF THE SELF-ORGANISING MAP*. Proc. of WSOM 97, Wor1<shop on Self- 
Organizing Maps, Espoo, Finland, June 4-6 1997, HelsinKi University of 
Technology. Neural NetworKs Research Centre, pp, 130-135 
(no page numbering in the prssant copy) 

D2: UGHTOWLER ET AL: 'AN INTRODUCTION TO MODULAR MAP 
SYSTEMS', lEE Colloquium on Neural and Fuzzy Systems, 9 May 1997, INSPEC 
6615702. pp, 3/1-3/4 

D3: RUPING ET AL: 'A SCALABLE PROCESSOR ARRAY FOR SELF- 
ORGANIZING FEATURE MAPS*, Proc. Sth Int. Conf. on Microelectronics for 
Neural Networks. i2-14 Feb 1996, pp 286-291 

04; ROPING ET AL: A HIGH PERFORMANCE SOFM HARDWARE-SYSTEM*, 
Biological and Artificial Computation: From Neuroscience to Technology, Int 
Work-Conf. on Artificial and Natural Neural Networks, IWANN 97, June 4- 6.1997, 
Springer Lect. Notes on Comp, Science Vol, 1240, pp. 772-781 
DS: EP-A-0 694 852 (PAILLET GUY;IBM (US)) 31 January 1996 (1996-01-31) 
D6: EP-A-0 718 757 (MOTOROLA INC) 26 June 1996 (1996-06-26) 

Documents D1-D4 were not cited in the international search repon. The work of 
Ruping (D3-I-D4) is shortly discussed in the application (cf . the comments made 
under Item VII) which also points to publications D1-D2 that were co-authored by 
the inventor. D1 and D2 appear to pre-disclose most of the general ideas 
underlying the approach presented in the application. Documents D3 and D4 
disclose an alternative system in somewhat more detail. D5 discloses a hardware 
solution for a modular neural network architecture focusing on Radial Basis 
Function type networks built up from modules of neurons, each of which 
calculates the Manhattan distance to an input vector. D6 discloses the use of the 
same instruction set for different bit size operations in a Digital Signal Processor. 
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2. As to present claim 1, documents D3 and D4 disclose a netiron (cf. section 
"Internal Hardware Structure") comprising all features of the claim (NB: apart from 
the features immediately apparent in D4, Fig- 1, the Figure must also be assumed 
to imply the presence of some sort of multiplexing means since one data-bus is 
used to provide data for 3 units: the weight memory, the alpha element and the 
calculation unit). Hence present claim l lacks novelty over D3-D4. 

3, The subject matter of claim 1 also lacks novelty over the following documents: 

D1 and D2 disclose a neural processing elament (neuron) for use in a neural 
network, the processing element comprising (cf. D1 and D2, abstracts): arithmetic 
logic means (cf. D1 pg. 2 last but one parag., D2 pg, 3/2 3rd parag., "individual 
RISC processors'*), an arithmetic shifter mechanism (ibid.), memory means (ibid., 
Innplied by the presence of"weight vectors" or 'reference vector" of the 
neurons),data input means including at least one input port (ibid, implied by the 
use of "input vectors"), data output means including at least one output port (ibid- 
implied by the external use of information provided by the neurons: which one is 
active etc). Even though "multiplexing means" are not explicitly mentioned in Dl 
or D2 They must again be considered to be disclosed implicity as it is clear that 
each neuron will only have a limited number of pins and It is necessary to use the 
same bus to transport different data to different units which in turn implies some 
sort of multiplexing means. In any case, the addition of multiplexing means could 
not be considered to involve an inventive stop, 

D5 also discloses all features of claim 1 (cf. D5. abstract, Fig. 5 depicting a neuron 
and Figs. 7 and 8 depicting the details of the IF circuit (350) and the Dmin 
Determination Circuit (500) in Fig. 5). 

4, As to present claim 2, all documents D1-D5 disclose how to employ the "neural 
processing element" as a single neuron in the neural network, (cf. eg. the 
abstracts.). Present claim 2 thus lacks novelty over D1-D5. 

5. As to present claim 3, it must be assumed that the disclosure of D3-D4 implicitly 
includes the presence of "data bit size indicator means" since data of different bit 
sizes is transpoaed via the data-bus (cf. D3 Fig. l and D4. Fig. 4, e.g. the alpha 



Form PCT/Separate Sne6t/409 (Shem 2) (EPO-Apni 7997) 



07/30/01 MON 09:27 [TX/RX NO 5542] 



30-Jul-Ol 14:29 From-MURCITROYD ' +01413078401 T-2t2 P. 14/26 F-106 



INTERNATIONAL PRELIMINARY imemaTionai application No, PCT/GBOO/00277 
EXAMINATION REPORT - SEPARATE SHEET 

register stores 3 bits while the weights have 8 bits, cf. also D3, paragraph below 
Fig. 1). Thai fact implies that the multiplexing mechanism - by guiding the data 
transport via control bits - implicitly also indicates the "data bit size" through these 
control bits. Hence the subject matter of present claim 3 lacks novelty over D3-D4. 

6. As to present claim 4, tiie added feature of enabling the execution of operations 
on different bit-size data values using the same instruction set is also Known from 
D3-D4: cf. again D3 Figs. 1 and D4 Figs. 4 which disclose the use of data of 
different bit-sizes (8 bits for weights, 3 bits for the alpha value, 1 4 bits for the 
distances) which are finally all operated upon by the calculation unit "using the 
same instruction set" (i.e. the single instmction set disclosed). 

1. As to present claims 5 and 6, register means which operate on different bit sizes 
are disclosed in D3, Fig. 2 (14 Bit Adder sums 14 bit SJn value and 8 bit x-w 
value) and the claimed subject matter appears to lack novelty over D3. 

8. It appears that the subject matter of present ctaims 7-19. does not introduce any 
features which would require the exercise of inventive skills for a skilled person 
knowing the publications of Lightowler (documents Dl and D2). 

For example, regarding claim 7. these documents disclose a neural network 
controller for controlling the operation of at least one processing element as 
claimed In any one of claims i to 6 (cf. Dl , pg. 2, last but one paragraph "each 
module contains a controller), the controller comprising: control logic means 
(implicit ibid,), data input means including at least one input port (ibid,), data 
output means including at feast one output port (ibid.),data multiplexing means (cf. 
Dl. pg. 4 second paragraph, "communicate via a bus" implies multiplexing means 
for larger data transfers from and to different sub-units), memory means (ibid,, 
"asynchronous communication" implies storage of data not yet ready to transfer), 
at least one handshake mechanism (ibid.). The additional use of an address map 
cannot be considered to involve an inventive step as it is a common design 
measure which the skilled person would employ according to circumstances. 

Also the use of neural network modules comprising neural processing elements 
and at least one controller (claim 10) is evident over Dl and D2. The same is true 
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for structuring the modules in neural networks (claim 12) and neural network 
devices (claim 17). The additional features of these claims and their dependant 
claims 8-9, 11,13-16, 18-19 also appear to be normal design measures (cf. also 
D3-D5 which disclose e,g. programmable memory means, buffer memory means, 
synchronisation means, means to perfomi handshaking etc.). Such measures 
would be applied according to circumstances without the need for inventive skills. 

Similarly it can be argued that the present formulation of claims 7-1 1 is broad 
enough to let the claimed subject maner be anticipated by the teachings of D3 and 
D4. In fact, the neural network controller of present claim 7 could also be an 
ordinary PC controlling external neurons like those disclosed in D3. D4 discloses 
in Figs, 2 and 3, section 3 ("The NB25-\/ME Board'*) a controller which controls 25 
different modules each comprising at least one processing element. The controller 
communicates with a workstation and other elements via handshaking 
mechanisms (told, and D4, Fig. 1). 

9. Method claim 20 only defines the training steps commonly applied for Self 
Organizing Maps (which Is also explicitly confirmed by the statements made on 
pg. 64 of the description and Fig. 14 1). Consequently these training steps can be 
found in various documents. E.g. D1 and D2 already disclose all general aspects 
of the training phase: DVD2 sect- "The Modular Map", cf. also D3 Fig. 6. 

10. The additional features of clalme 21-23 (Manhattan distance, square step 
function neighbourhood rotated by 45"*) are known, cf. D1-D2 "TTie Modular Map 

Addendum: 

11. In addition to the above statements concerning the claimed subject matter, it is 
noted that the lateral mode of expanding a network as described in appendix AA, 
pg. 34 differs from the one disclosed in D1 and D2. Nevertheless this new feature 
cannot be considered to be inventive over a combination of Dl (or D2) and D4. D4 
teaches a very similar synchronised approach to detect the global winner which 
appears to be clearly more effective than the approach Initially suggested in Di 
and D2. The skilled person would thus improve the design of D1-D2 by relying on 
general knowledge and the hints given in D4. 
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12. On the other hand, iT must also be noted that the novelty objections raised against 
present claims 3-6 only result because it is currently possible to interpret the 
meaning of the claimed subject matter such that it is anticipated by the use of 
registers of different bit sizes in D3 and D4 while the ideas described at pp. 23-24, 
pg. 31 2nd parag., and appendix AA, pp. 48-53 of the application point in a 
different direction: 

in particular, even though registers with different bit sizes are used in D3 and D4 
these documents contain no hint that diffarant bit sizes would be used foahe 
lA/aiqht values during different phases of neuronal activity in order to ensure 
convergence. In fact. D3 and D4 consider different bit sizes for different registers 
as only due to the facts that (a) the total distance between two neurons' reference 
vectors might not be representable by the 8 bits used for the single weights and 
that (b) the al pha value can be encoded by three bits. 

However, the present application uses all available 12 bits for the components of 
the reference vector (4 of the 12 bit weight values encode digits behind the 
decimal point) when updating the reference vector but only the most significant 8 
bits of each component (weight value) are used when calculating the distance 
between input vector and reference vector. In this latter case - since the 
accumulators are fixed at a size of 12 bits and since storing the sum of the 
distances between multiple bytes may well require ail 12 bits - the 8 most 
Significant bits of the stored weights (encoding the bits in front of the decimal 
point) must be shifted to the position of the least significant bits of the accumulator 
registers before adding them to the accumulator content (thereby truncating the 
weights for the purpose of determining the overall distance between reference 
vector and input vector), This utilizes the 12 bit hardware structure of the ALU in a 
cost-effective manner while simultaneously increasing the overall accuracy and 
convergence properties of the updating phase during which all 1 2 bits of the 
weights can be used. In addition, a switching mechanism controlled by a flag 
allows the same instnjction set to be used for processing the weights utilizing 
different bit sizes during different phases of the neuron's activities. 
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Funhermore, even though D6 discloses the details of a Digital Signal Processing 
chip using the same instruction set to process data of different bit sizes it cannot 
be argued that the skilled person would use such an approach for the weights of a 
sjnqie neuron of a neural network In order to ensure convergence. Quite on the 
contrary, without concrete experimental evidence in favour of such an approach 
(as presented on pg. 31 2nd paragraph of the present application) one would try 
to keep the design of a single neuron as simple as possible and would not 
introduce ftjrtber complications by using only some pans of the weight values 
during certain processing phases but higher accuracy during other phases. 

Re Item Vil 

Certain defects in the international application 

13. Appendix AA contains a complete patent description which is in large parts 
identical to the description given on pages 1-79. This duplication of information is 
unnecessary (Rule 9.l(iv)). 

14. The statements made on pg, 79 and in Appendix AA, pg. 104 directed to a 
software emulation of the described circuits render the intended scope of 
protection unclear as such an embodiment has not been explicitly claimed. 
(Extending the scope of protection to a software emulation of the claimed circuits 
requires an appropriate claim). 

15. Nearly all references to prior art are incomplete {citing only the name(s) of the 
author{s) or only the title of the article, cf. e.g. pg. 5 and appendix AA pp. 5-13), 

16. The description contains contradictory statements concerning the use of an 
Euclidean metric and the Manhattan distance. In particular, using the Euclidean 
metric is envisaged, for example, at pg. 18 of appendix AA while it is strongly 
discouraged at pg. 26, lines 6-10 and pp. 45-46 of appendix AA. It is apparent 
from the description as a whole and from present claim 1 that the inventor intends 
to use only adder/subtractor units (which is only possible using the Manhattan 
distance and certain alpha values). 
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All indications that the Euclidean distance might possibly be used instead of the 
Manhattan distance are causing inconsistencies because: 

(a) it is not at all apparent how the simplicity of a design containing no multipliers 
("a feature of the Invention*', cf, pg. 4) could be maintained If the Euclidean 
distance was introduced, 

(b) and statements to the effect that this is not possible can already be found in 
the description, appendix AA, pp. 45-46, 

(c) and the description contains clear statements that in the considered 
implementation ''Euclidean distance is replaced by Manhattan distance", ibid. 

17. At page 20, lines 22-26 erroneous references are made to Figs. nB, n C and 3. 

18. The expression "the controller comprises a handshake mechanism" in claim 7 is 
unclear as it appears to mix method and system features (the fact that "the 
controller comprises synchronising means to implement a handshake mechanism" 
is not cleariy expressed). Similar comments apply to claim 16. 

19. It appears that claim 13 is referencing the wrong claim (14 instead of 12). 

20. The independent claims are neither cast in the two-pan form recommended by 
Rule 6.3 (b), (i). (ii) PCT (having a pre-characterising portion which correctly 
reflects the prior an of document D1 ) nor are - alternatively - the features known 
from the prior art clearly identified in the description. 

21 . The requirements of Rule 5.1 (a) (ii) PCT are not met as documents Dl and D2 
are not acknowledged and discussed in the opening part of the description. 
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1 -1 86 as originally filed 

Claims, No.: 

1 -23 as originally filed 

Drawings, sheets: 

1/16-16/16 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 7-19 

No: Claims 1-6,20-23 

Inventive step (IS) Yes: Claims 

No: Claims 7-19 

Industrial applicability (lA) Yes: Claims 1-23 

No: Claims 



2. Citations and explanations 
see separate sheet 



Vil. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Reasoned statement under Art. 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following docunnents: 

D1 : LIGHTOWLER ET AL: 'A MODULAR APPROACH TO IMPLEMENTATION 
OF THE SELF-ORGANISING MAP\ Proc. of WSOM 97, Workshop on Self- 
Organizing Maps, Espoo, Finland, June 4-6 1997, Helsinki University of 
Technology, Neural Networks Research Centre, pp. 130-135 
(no page numbering in the present copy) 

D2: LIGHTOWLER ET AL: 'AN INTRODUCTION TO MODULAR MAP 
SYSTEMS', lEE Colloquium on Neural and Fuzzy Systems, 9 May 1997, INSPEC 
5615702, pp. 3/1-3/4 

D3: RUPING ET AL: 'A SCALABLE PROCESSOR ARRAY FOR SELF- 
ORGANIZING FEATURE MAPS', Proc. 5th Int. Conf. on Microelectronics for 
Neural Networks. 12-14 Feb 1996, pp 285-291 

D4: RUPING ET AL: 'A HIGH PERFORMANCE SOFM HARDWARE-SYSTEM', 
Biological and Artificial Computation: From Neuroscience to Technology, Int. 
Work-Conf. on Artificial and Natural Neural Networks, IWANN 97, June 4- 6,1997, 
Springer Lect. Notes on Comp. Science Vol. 1240, pp. 772-781 
D5: EP-A-0 694 852 (PAILLET GUY;IBM (US)) 31 January 1996 (1996-01-31) 
D6: EP-A-0 71 8 757 (MOTOROLA INC) 26 June 1 996 (1 996-06-26) 

Documents D1-D4 were not cited in the international search report. The work of 
Ruping (D3+D4) is shortly discussed in the application (cf. the comments made 
under Item VII) which also points to publications D1-D2 that were co-authored by 
the inventor. D1 and D2 appear to pre-disclose most of the general ideas 
underlying the approach presented in the application. Documents D3 and D4 
disclose an alternative system in somewhat more detail. D5 discloses a hardware 
solution for a modular neural network architecture focusing on Radial Basis 
Function type networks built up from modules of neurons, each of which 
calculates the Manhattan distance to an input vector. D6 discloses the use of the 
same instruction set for different bit size operations in a Digital Signal Processor. 
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2. As to present claim 1, documents D3 and D4 disclose a neuron (cf. section 
"Internal Hardware Structure") connprising all features of the claim (NB: apart from 
the features immediately apparent in D4, Fig. 1 . the Figure must also be assumed 
to imply the presence of some sort of multiplexing means since one data-bus is 
used to provide data for 3 units: the weight memory, the alpha element and the 
calculation unit). Hence present claim 1 lacks novelty over D3-D4. 

3. The subject matter of claim 1 also lacks novelty over the following documents: 

D1 and D2 disclose a neural processing element (neuron) for use in a neural 
network, the processing element comprising (cf. D1 and D2, abstracts): arithmetic 
logic means (cf. D1 pg. 2 last but one parag., D2 pg. 3/2 3rd parag., "individual 
RISC processors"), an arithmetic shifter mechanism (ibid.), memory means (ibid., 
implied by the presence of "weight vectors" or "reference vector" of the 
neurons), data input means including at least one input port (ibid, implied by the 
use of "input vectors"), data output means including at least one output port (ibid, 
implied by the external use of information provided by the neurons: which one is 
active etc.). Even though "multiplexing means" are not explicitly mentioned in D1 
or D2 they must again be considered to be disclosed implicity as it is clear that 
each neuron will only have a limited number of pins and it is necessary to use the 
same bus to transport different data to different units which in turn implies some 
sort of multiplexing means. In any case, the addition of multiplexing means could 
not be considered to involve an inventive stop. 

D5 also discloses all features of claim 1 (cf. D5, abstract, Fig. 5 depicting a neuron 
and Figs. 7 and 8 depicting the details of the IF circuit (350) and the Dmin 
Determination Circuit (500) in Fig. 5). 

4. As to present claim 2, all documents D1-D5 disclose how to employ the "neural 
processing element" as a single neuron in the neural network, (cf. eg. the 
abstracts.). Present claim 2 thus lacks novelty over D1-D5. 

5. As to present claim 3, it must be assumed that the disclosure of D3-D4 implicitly 
includes the presence of "data bit size indicator means" since data of different bit 
sizes is transported via the data-bus (cf. D3 Fig. 1 and D4. Fig. 4, e.g. the alpha 
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register stores 3 bits while the weights have 8 bits, cf. also D3, paragraph below 
Fig. 1). That fact implies that the multiplexing mechanism - by guiding the data 
transport via control bits - implicitly also indicates the "data bit size" through these 
control bits. Hence the subject matter of present claim 3 lacks novelty over D3-D4. 

6. As to present claim 4, the added feature of enabling the execution of operations 
on different bit-size data values using the same instruction set is also known from 
D3-D4: cf. again D3 Figs. 1 and D4 Figs. 4 which disclose the use of data of 
different bit-sizes (8 bits for weights, 3 bits for the alpha value, 14 bits for the 
distances) which are finally all operated upon by the calculation unit "using the 
same instruction set" (i.e. the single instruction set disclosed). 

7. As to present claims 5 and 6, register means which operate on different bit sizes 
are disclosed in D3, Fig. 2(14 Bit Adder sums 14 bit SJn value and 8 bit x-w 
value) and the claimed subject matter appears to lack novelty over D3. 

8. It appears that the subject matter of present claims 7-19, does not introduce any 
features which would require the exercise of inventive skills for a skilled person 
knowing the publications of Lightowler (documents D1 and D2). 

For example, regarding claim 7, these documents disclose a neural network 
controller for controlling the operation of at least one processing element as 
claimed in any one of claims 1 to 6 (cf. D1, pg. 2, last but one paragraph "each 
module contains a controller"), the controller comprising: control logic means 
(implicit ibid.), data input means including at least one input port (ibid.), data 
output means including at least one output port (ibid.),data multiplexing means (cf. 
D1 , pg. 4 second paragraph, "communicate via a bus" implies multiplexing means 
for larger data transfers from and to different sub-units), memory means (ibid., 
"asynchronous communication" implies storage of data not yet ready to transfer), 
at least one handshake mechanism (ibid.). The additional use of an address map 
cannot be considered to involve an inventive step as it is a common design 
measure which the skilled person would employ according to circumstances. 

Also the use of neural network modules comprising neural processing elements 
and at least one controller (claim 10) is evident over D1 and D2. The same is true 
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for structuring the modules in neural networks (claim 12) and neural network 
devices (claim 17). The additional features of these claims and their dependant 
claims 8-9, 11, 13-16, 18-19 also appear to be normal design measures (cf. also 
D3-D5 which disclose e.g. programmable memory means, buffer memory means, 
synchronisation means, means to perform handshaking etc.). Such measures 
would be applied according to circumstances without the need for inventive skills. 

Similarly it can be argued that the present formulation of claims 7-1 1 is broad 
enough to let the claimed subject matter be anticipated by the teachings of D3 and 
D4. In fact, the neural network controller of present claim 7 could also be an 
ordinary PC controlling external neurons like those disclosed in D3. D4 discloses 
in Figs. 2 and 3, section 3 ("The NB25-VME Board") a controller which controls 25 
different modules each comprising at least one processing element. The controller 
communicates with a workstation and other elements via handshaking 
mechanisms (ibid, and D4, Fig. 1). 

9. Method claim 20 only defines the training steps commonly applied for Self 
Organizing Maps (which is also explicitly confirmed by the statements made on 
pg. 64 of the description and Fig. 14 !). Consequently these training steps can be 
found in various documents. E.g. D1 and D2 already disclose all general aspects 
of the training phase: D1-D2 sect. "The Modular Map", cf. also D3 Fig. 6. 

10. The additional features of claims 21-23 (Manhattan distance, square step 
function neighbourhood rotated by 45°) are known, cf. D1-D2 "The Modular Map". 

Addendum: 

11. In addition to the above statements concerning the claimed subject matter, it is 
noted that the lateral mode of expanding a network as described in appendix AA, 
pg. 34 differs from the one disclosed in D1 and D2. Nevertheless this new feature 
cannot be considered to be inventive over a combination of D1(or D2) and D4. D4 
teaches a very similar synchronised approach to detect the global winner which 
appears to be clearly more effective than the approach initially suggested in D1 
and D2. The skilled person would thus improve the design of D1-D2 by relying on 
general knowledge and the hints given in D4. 
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12. On the other hand, it must also be noted that the novelty objections raised against 
present claims 3-6 only result because it is currently possible to interpret the 
meaning of the claimed subject matter such that it is anticipated by the use of 
registers of different bit sizes in D3 and D4 while the ideas described at pp. 23-24, 
pg. 31 2nd parag., and appendix AA, pp. 48-53 of the application point in a 
different direction: 

In particular, even though registers with different bit sizes are used in D3 and D4 
these documents contain no hint that different bit sizes would be used for the 
weioht values during different phases of neuronal activity in order to ensure 
convergence. In fact, D3 and D4 consider different bit sizes for different registers 
as only due to the facts that (a) the total distance between two neurons' reference 
vectors might not be representable by the 8 bits used for the single weights and 
that (b) the alpha value can be encoded by three bits. 

However, the present application uses all available 12 bits for the components of 
the reference vector (4 of the 12 bit weight values encode digits behind the 
decimal point) when updating the reference vector but only the most significant 8 
bits of each component (weight value) are used when calculating the distance 
between input vector and reference vector. In this latter case - since the 
accumulators are fixed at a size of 12 bits and since storing the sum of the 
distances between multiple bytes may well require all 12 bits - the 8 most 
significant bits of the stored weights (encoding the bits in front of the decimal 
point) must be shifted to the position of the least significant bits of the accumulator 
registers before adding them to the accumulator content (thereby truncating the 
weights for the purpose of determining the overall distance between reference 
vector and input vector). This utilizes the 12 bit hardware structure of the ALU in a 
cost-effective manner while simultaneously increasing the overall accuracy and 
convergence properties of the updating phase during which all 12 bits of the 
weights can be used. In addition, a switching mechanism controlled by a flag 
allows the same instruction set to be used for processing the weights utilizing 
different bit sizes during different phases of the neuron's activities. 
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Furthermore, even though D6 discloses the details of a Digital Signal Processing 
chip using the same instruction set to process data of different bit sizes it cannot 
be argued that the skilled person would use such an approach for the weiohts of a 
single neuron of a neural network in order to ensure convergence. Quite on the 
contrary, without concrete experimental evidence in favour of such an approach 
(as presented on pg. 31 2nd paragraph of the present application) one would try 
to keep the design of a single neuron as simple as possible and would not 
introduce further complications by using only some parts of the weight values 
during certain processing phases but higher accuracy during other phases. 

Re Item VII 

Certain defects in the international application 

13. Appendix AA contains a complete patent description which is in large parts 
identical to the description given on pages 1-79. This duplication of information is 
unnecessary (Rule 9.1 (iv)). 

14. The statements made on pg. 79 and in Appendix AA, pg. 104 directed to a 
software emulation of the described circuits render the intended scope of 
protection unclear as such an embodiment has not been explicitly claimed. 
(Extending the scope of protection to a software emulation of the claimed circuits 
requires an appropriate claim). 

15. Nearly all references to prior art are incomplete (citing only the name(s) of the 
author(s) or only the title of the article, cf. e.g. pg. 5 and appendix AA pp. 5-13). 

16. The description contains contradictory statements concerning the use of an 
Euclidean metric and the Manhattan distance. In particular, using the Euclidean 
metric is envisaged, for example, at pg. 18 of appendix AA while it is strongly 
discouraged at pg. 26, lines 6-10 and pp. 45-46 of appendix AA. It is apparent 
from the description as a whole and from present claim 1 that the inventor intends 
to use only adder/subtractor units (which is only possible using the Manhattan 
distance and certain alpha values). 
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All indications that the Euclidean distance might possibly be used instead of the 
Manhattan distance are causing inconsistencies because: 

(a) it is not at all apparent how the simplicity of a design containing no multipliers 
("a feature of the invention", cf. pg. 4) could be maintained if the Euclidean 
distance was introduced, 

(b) and statements to the effect that this is not possible can already be found in 
the description, appendix AA, pp. 45-46, 

(c) and the description contains clear statements that in the considered 
implementation "Euclidean distance is replaced by Manhattan distance", ibid. 

17. At page 20, lines 22-26 erroneous references are made to Figs. 11 B, 1 1C and 3. 

18. The expression "the controller comprises a handshake mechanism" in claim 7 is 
unclear as it appears to mix method and system features (the fact that "the 
controller comprises synchronising means to implement a handshake mechanism" 
is not clearly expressed). Similar comments apply to claim 16. 

19. It appears that claim 13 is referencing the wrong claim (14 instead of 12). 

20. The independent claims are neither cast in the two-part form recommended by 
Rule 6.3 (b), (i), (ii) PCT (having a pre-characterising portion which correctly 
reflects the prior art of document D1) nor are - alternatively - the features known 
from the prior art clearly identified in the description. 

21 . The requirements of Rule 5.1 (a) (ii) PCT are not met as documents D1 and D2 
are not acknowledged and discussed in the opening part of the description. 
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03 August 2000 (03 08,00) 



To: 



MURGI 
373 



Sec lie' 



\Wt*\ R O Y D 



q&a^OMPAN Y 

1 4 AUG 2000 



COMP 









Applicant's or agem's file reference 
P22866AA/SUCLF/PPP 


IMPORTANT NOTICE 


IntemsTional application No. 
PCT/GBOO/00277 


Imemaiional filing daw (d ay/month/year) 
01 February 2000 (01 .02,00) 


f^ority <lm (day/monTn/year} 

01 February 1999 (01.02.99) 


Applicant 

AXEON LIMITED et al 



1 Notice IS hereoy given inai me international Bureau has corprnqn^catBa. as provitjad tn Article 20, tne jniernationai application 
TO the following desianated Offices on the date indicated above as the date of mailing of this Notice: 
AU,JP,KP,KR,US 

In accordance with Rule 47.1(c), third sentence, tnose Offices will accept the present Notice a^ conclusive ovioence mat 
tne communication of the international application has duly taton place on the date of maihng indicated above ana no copy 
of tne international application is required to Pe furmshed &y the applicant to tne designated Office(s), 

2, The following designated Offices have waived the requirement for such a communication at this time; 

AE^L^MAP.AT,AZ,BA.BB,BG3R,BY,CA,CH,CN,CR.CU,CZ,DE,DK,DM,EA.EE,EP,ES,FLGB,GD, 
GE,GH.GM,HR,HUlDjL,INjS,KE,KG,|CZ,LC,LK,LR,LS,LT,UaLV,MA,MD,MG,MK,MN,MW,MX,NO, 

NZ,OA,PL,PT.RO,RU,SD,SE,SG,SLSK,SL,TJ,TM,TR,TT,TZ,UA,UG.UZ.yN,m . ^^^^ 

ThelomSWmcation vviii pe made'to tfiose Offices only upon their request. f=urthermore, those Offices do noi require the 
applicant xo furmsh a copy of the international application (Ruie49.i(a-Dis)). 

3- Enclosed with this Notice Is a copy of the imernation^l application as pupfished Dy the international bureau on 
03 August 2000 103.08-00) under No. WO 00/45333 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54^) 

If the applicant wighe* to postpone entry into the national phase until 30 months (or later in some Offices) from the prioniy 
date, a demand for international preliminary f»3(aminatlon must t>e filed with tho competent international Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It IS the applicant's sole responsihihty to monitor the 19-monib ttme limit. 

Note tnat only an applicant who is a national or resident of a PCT Contracting State which *s bound Oy Chapter II has the 
rigntTo fMe a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed w»th the international application in the national phase, he must, witnm 20 hionths 
or 30 months, or laier m some Offices, perform the acts referred to xherem pefore each designated or elected Office. 

For funher important information on the time hmits and acts to &e performed for entering the national phase, see the 
Annex to Form PCT/10/301 (Notif*c9pon of Receipt of Record Copy) and Volume n of the PCT Applicant's Guide. 



The International Bureau f WlPO 
34. diemin des ColomtHsttes 
1211 Gen \ra 20, Switz^iland 



Facsimile No. (41-22) 740.14.36 



Authorized officer 

J. Zanra 

Telfiph ne No. (41-22)338.83.38 



Form PCT/ie/308 (July 1996) 



3433314 



07/31/01 TUE 09:41 [TX/RX NO 5671] 



31-Jul-Ol 14:44 From-MURGITROYD * +01413078401 T-239 P. 13/14 F-132 

WO 00/45333 
PCT/G BOO/0027 

Continuation of Form PCT/IB/308 

NOTICE INFORIWIiNG THE APPLICANT OF THE COMMUNICATION OF 
THE iNTERNATIONAL APPLICATION TO THE DESIGNATED OFFICES 



Date f maMing laay/montrwear) 
03 August 2000 (03.08.00) 


IMPORTANT NOTICE 


Applicant's or aaem's file reference 
P22866AA^SUC|-F/PPP 


ifkcernatianal appiicanon No. 
PCT/G0OO/OO277 



Tfne applicam 4S hereby natif ie4 xhar, atihe Time of esiaDlishmeni of Thi$ NoTice, ihe cime limit under Rule 46-1 for mskmg 
amendm^nTS under Arxicle 19 has noi yet expired and the Internationa) Bureau had received neither such amendments nor a 
declaration thatthe applicant does noi wish to maKe amendments. 



Form PCT/lB/308 (coniinuation aneet) {Ju\y 1996) 



3433314 



07/31/01 TUE 09:41 [TX/RX NO 5671] 



31-Jul-01 14:41 From-MURCITROYD +01413078401 1-239 P. 02/14 F-132 



PCT/G BOO/002: 

ATENT COOPERATION TREATY 



Fr m the INTERNATIONAL BUREAU 



PCT 



J ^ ^ iTofiflSTfelJiF RECEIPT OF 

©O M P AW^C'^Pv 

0 8 I«IA« Rule 2 1.2(a)) 



cowrp 



To: 



MURGITROYP & COMPANY 
373 Scotiana Street 
Glasgow G5 SQjf^ 
ROYAUME-UNI 



OaT0 of maifino (day/monin/year) 
25 February 2000 (25.02.00) 


IMPORTANT NOTIFICATION 


AppllcsnTs or agenc's Hie reference 
P22866AA^SUCLF/PPP 


InternaTional applfca:non No. 
PCT/GBOO/00277 



Tne applicant »s hereby notified thai the imernational Bureau has received the recoro copy of The iniernational application a» 
dBT«iii«d bftlow. 

Name(5) of The applicanx(s) and Siaie(s) for wh^eh They are appficaois: 

AXEON LIMITED (for all designated States except US) 

LIGHTOWLER, Neil (for US) 
internaTiopHi filing date 01 February 2000 (01 .02*00) 

Pnoniy ciaTe(s) claimed 01 February 1999 (01 ,02.99) 

Dare M rt>e^ipi of ih- recerd copy 

hy the inieroationai Bureau 1 1 February 2000 (11 ,02,00) 

L\^x Of cieaonatfia Offices : 



AP :GH,GM,KE,LS,MW,SD,SUS2,TZ,UG,ZW 
EA :AM,AZ,8Y,KG,KZ,MP,RU,TJ,TM 

BP :AT,BE,CH,CY,DE,DK,ES,FLFR,GB,GR,IEJT,LU,MC,NL,PT,SE 
OA :BF,BJ.CF,CG,Cl,CM,GA,GN,GW,MkMR,NE,SN,TD,TG 

National :AE,AL^MAT^U,AZ,BA,BB,BG,BR3YXA,CH,CN,CR.CU,C2.DE,PK,DM,EE,ES,Fl,GB, 
GD,GE,GH,GM,HR.HUJDJUNJS,JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK, 
MN,MW,MX,NO,NZ,Pt,PT,RO,RU,SD,Se,SG,Sl,SK,SUTJ,TM,TR,TT,TZ,UA,UG.US,UZ,VN,YU,ZA, 
ZW 



ATTENTION 

The applicant should carefully cMecicihe data appeanns m This NoifficaTion. in case of any dtscf epancy between these aata 
and the indications in the international application, the appiicanr snouia immediately ir^form the international Bureau. 

In addrtion, tfto applicant's attention is drawn to th© mformaiion contained in the Annex, relating to: 



□ 



X I Time iimas for entry into the national phase 
confirmation of precautionary designations 
X I requirements regarding phoriry documents 
A copy of this Notification is b©»ng sent to the receiving Office and to The Internationa t Searching Authority- 





The Iniernaiianal Bureau of W)PO 
Z4r chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (4V22) 740.14-35 


Authorized officer; f) P) — /jf ,v ^ 

/Dorothea Mulhausen 

Telephone No. (41-22) 338.83.38 



FormPCT/lB/301 {July 1938) 



0031 31 287 



07/31/01 TUE 09:41 [TX/RX NO 56711 



31-Jul-Ol 14:41 



From-MURGITRoVo 



+01413078401 



T-239 P. 04/14 



F-132 

PCT/G BOO/002" 



PATENT COOPERATION TREATY 



From the INTERNATIONAU BUREAU 



PCX 



NOTIFICATION CONCERNINCi 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(POT Adminisiraiive Instructions, Section 411) 



0^X0 of mailing (day/month/yoar) 
23 March 2000 (23,03.00) 



To: 



MURGITF O 
373 Scotlin 
Glasgow 
ROYAUM 



MURGITROYD 
sapT 

E-UNI 



Q 3 AKK i.^^^ 




Apph cam's or agents file rtjferenee 
P22866AA/SUCLF/PPP 



IMPORTANT NOTIFICATION 



international applicaTion No. 
PCT/GBOO/00277 



International Mmg data (day/nrtomh/year} 
01 FoDruary 2000 {01 .02.00) 



tmernacionat publication date (day/monch/y&ar) 
Not yei published 



Priority dale (day/momh/year) 

01 February 1999 (01.02,99) 



Applicant 

AXEON LIMITED et al 



1 . TTte applicant is hereby notified of the date of receipt (except where the tett^r^ *'NR" appear in the nsht-hand column) Oy tne 
iniernation<4) Burrsau of the prionty document^} rcl^tins to the earlier apphcation(<() mdicaied Deiow. unless otherwise 
indicated dy an asteristc appearing next to a date of receipt, or py the letters "NR", tn the right-hand column, the prtoniy 
docunrient concerned wa« !>uhnnittdd or transmitted to the tnternational Bureau in compliance with Rule 17.1(aj or (b). 

2. This updates and replaces any previously issued notification conceming ^uomission ortransmttcat of priority documents. 

3. An asterisk*) appearing next to a date of receipt in the nght-hand column, denotes a priority document suhmiiteo 
or transmined to the International Bureau bat not m compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant Is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
qoncerned before giving the applicant an opportunity, upon entry mto the national phase, to furmsh the priority document 
withtn a time limit which is reasonable under the circumstances. 

4. The lector:; "NR" appeacmg in the right-hand column denote a priority document which was not received by the international 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the international Bureau. 

d$ provided by Rule 17.1<a) or (b). respecfiveiy. in such a case, the attention of the applicant is dtrecisd to Rule 17.1(c) which 
provides That no designated Ofhce may disregard the priority claim concerned before giving the applicant an opporruniiy. 
upon entry into the national phase, to furnish the priority document withm a lime Umit which is reasonable under The 
Circumstances. 



Prt?riTY ^a^e Pripntv appligatifin N9- 

01 Febr 1999 (01.02.99) 990211 5.6 



CqupifY or feqional Office 

or '^fiT r^'^wtos Office 
GB 



ttf BriQriTy fitftgumani 
01 Marc 2000 (01 .03,00) 





The Internalional Bureau of WlPO 
34, chemin des Colom|>e^s 
121 1 Geneva 20, Swnz nand 

Facsimile No. {4^-22) 740.14.35 


Authoriied officer — 
Olivia RANAIVOJAONA 1 ) ) 

Telephone No. (41 -22) 338.83.38 / 



Porm PCT/lB/304 (July 1998) 



003ia7l30 



07/31/01 TUE 09:41 [TX/RX NO 5671] 



3]-Jul-01 14:41 



From-MURGITROYO 



+014130r8401 




T-239 P. 03/14 F-132 



ANNEX 




FORM PCT/IB/3Q1 



tntfirnational applicatiart isio. 

PCT/G BOO/00277 



INFORMATION ON TIME UMITS FOR ENTERING THE NATIONAL PHASE 



Tha applicant is remtnaed mat ihe "naxional phase" must be entered pefore e<»cri f the designated Offices indicaxea m ihe 
Notification of Receipt of Record Copy iForm PCT/IB/3Q1) Dy paying national fees and furmshmg translations, as prescnoeo uy 
the applicable national laws. 

Tne tirpe iinitt for performing these procedural acts is 2Q MQMTHS from the priority dare or. for those designated Sxaies 
which the applicant eiecis m a demand for international preliminary examination or m a later election, 30 MONTHS from the 
priority date, provided thai the ejection is made oefore tne expiration of 19 monihs from the priority date. Some designateo (or 
elected) Offices nave fixed time linnits whicn expire even later than 20 or 30 months from the priority date, in other Offices & n 
extension of time or grace period, in some cases upon payment of an additional fee, is avaiiat>ie, 

in addition to these procedural acts, the applicant may also have to comply w*th othar tipecial requirements appiicaDie m 
certain Offices. It is the applicant's responsjbirrcy to ensure that the necessary steps to enter the national phase are laKen in a 
iimely fashion. Most designated Offices do not issue reminders to applicants m connection with the entry into the national 
phase. 

Far detailed information ^bout the procedural acts to be performed to enter the national phase before each designated 
office, the applicable time limits and possible extensions of time or qraee periods^ and any ottier requiremenis, see the relevant 
Chapters of VoHime M of the PCT Applicant's Guide, Infofmation about the r^uirements for filina a demand for international 
preliminary examination is set out in Qvapter IX of Volume I of the PCT Applicants Guide. 

GB and ES became bound by PCT Chapter 11 on 7 September 199$ and $ September 1997. respectively, and may. Therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1937. respectively, regardless of 
tht* fiifoa date of the intBrnytional application (See fiecond paragraph above.) 

Note mat only an applicant who ts a national or resident of a PCT Contracting State which ts pound by Chapter ii nas 
The right to fite a demand for intcrnaiionai preliminary examination. 



This notification lists only specific designations made under Ftuie 4,9(a) in the request. It is imponar^t to check that ihese 
destanations are correct- Errors in designations can be corrected where precautionary designations nave been made under 
Rule 4.9<b). The applicanr is hereby reminded that any precautionary designations ney be confirmed according to Rule 4-9tc) 
before me expiration of 1 B months from the pnority date. If it is not confirmed, it will automatically be regaroeo as witnarawn 
by me applicant. There will De no reminder and no invitation. Confirmation of a desigf^ation consists of the filing of a nonce 
specifying the designated State concerned (wim an indication of the Kind of protection or treatment dosired) and the payment 
of thtf designation and confirmation fees. Confirmation must reach the receiving Office wimin the 1 5-month time hmit. 



For applicants wno nave not yet complied with the requirements regarding priority documents, me following is recaiitsd. 

Where the priortty of an earlier national, regional or international application is claimed, the applicant must submit a copy 
ot m© saio earlier application, certified by the agthor*iv wtm which it was filed ("the priority document") to me receiving Offtce 
twhich will transmit it to tne international &ureau) or directly to the international Bureau, before the expiration of le monms from 
the priority date, provided that any such priority document may still be submitted to the international Bureau before mat date of 
imernationat publication of the »niBrnal*onal application. \n wnich case that document will be considered to have been receiveo 
by the international Bureau on the last day of the 16-month time limit (Rule 17.1(a)), 

Where the pnonty document is issued by the receiving Office, the applicant may, instead of submiuing the pnonty 
document, request the receiving Office to prepare and transmit the priority document to the international Bureau- Such requesi 
must be made before the expiration of the le-monlb time limit and may be subjected by me receiving Office to the payment 
of a fee (Rule 17.1(bj). 

]f The pMority document concerned is not submined to the International Bureau or if tne request to the receiving Office 
TO prepare and transmit the pnority document nas not been made (and the corresponding fee. tf any, p<iia) within me apphcaotc 
Time hmit indicated under the preceding paragraphs, any designated State may disregard me priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish thts priority 
document within a time hmit which ts r^^asonable under the circumstances. 

Where several priorities are claimed, the pnonty date to pe considered forme purposes of computing the 16-mcnth time 
lirnit is the filing date of the earliest application whose priority is claimed. 



Form PCT/lB/301 (Annex) (July 193S) 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS RECEARDING PRIORITY DOCUMENTS 



07/31/01 TUE 09:41 [TX/RX NO 5671] 



